HOM/Hox genes of Artemia: implications for the origin of insect and crustacean body plans.
Insects and crustaceans are generally assumed to derive from a segmented common ancestor that had a distinct head but uniform, undifferentiated trunk segments. The subdivision of the body into functionally distinct regions (e.g. thorax and abdomen) is thought to have evolved independently in these two lineages. In insects, the differences between segments in the trunk are controlled by the Antennapedia-like genes of the homeotic gene clusters. Study of these genes in crustaceans should provide a basis for comparing body plans and assessing their evolutionary origin. Using a polymerase chain reaction (PCR) / inverse PCR strategy, we have isolated six genes of the HOM/Hox family from the crustacean Artemia franciscana. Five of these are clearly identifiable as specific homologues of the insect homeotic genes Dfd, Scr, Antp, Ubx and abdA. The sixth appears to have no close counterpart in insects. All the homeotic genes that specify middle body regions in insects originated before the divergence of the insect and crustacean lineages, probably not later than the Cambrian (about 500 million years ago). A commonly derived groundplan may underlie segment diversity in these two groups.